This study was designed to identify the cells responsible for the spontaneous cell mediated cytotoxic effect (SCMC) exerted by peripheral blood leucocytes from patients with recurrent aphthous ulceration, towards cultured oral epithelial cells. Peripheral blood leucocytes from recurrent aphthous ulceration patients exerted a significantly greater (p<001) degree of cytotoxicity towards the oral epithelial target cells than did peripheral blood leucocytes from healthy control subjects, or from patients with non-specific ulceration. Depletion of CD-5 positive cells (T-lymphocytes) resulted in a significant decrease in the SCMC in aphthous patients. Depletion of CD-16 positive cells (NK-cells) produced no significant change in cytotoxicity. T-lymphocytes, therefore, appear to be intimately involved in the in vitro SCMC effect in recurrent aphthous ulceration.
Recurrent aphthous ulceration' is a form of focal oral ulceration, which affects up to 20% of the population. Although recurrent aphthous ulceration may rarely be a marker of underlying systemic illness such as coeliac disease, or present as a feature of Behcet's syndrome, in most cases no additional body systems are affected, and patients remain otherwise fit and well.
An immunopathogenesis for recurrent aphthous ulceration was first suggested by Lehner,' who likened the histological appearance of aphthous ulceration, with its early mononuclear cell infiltrate, to that of a type IV hypersensitivity reaction. The finding of significant lymphocytotoxicity in other immunologically mediated diseases3 prompted Dolby4 to show that peripheral blood leucocytes from aphthous patients exerted a significantly enhanced cytotoxicity in vitro, for allogeneic gingival epithelial cells. This finding has been substantiated by other workers. 56 The aims of the present study were three-fold. Firstly, the cytotoxic effect of peripheral blood leucocytes from recurrent aphthous ulceration sufferers on epithelial target cells derived from a novel source, namely, actively growing longterm cultures of oral epithelium, was investigated. Secondly, the specificity of the raised SCMC in recurrent aphthous ulceration was examined by determining the cytotoxic effect of peripheral blood leucocytes from patients with other types of mouth ulcers. This part of the study was designed to show whether or not the previously described cytotoxic process in recurrent aphthous ulceration was merely an epiphenomenon related to oral epithelial cell breakdown. Finally, tentative identification of the cytotoxic effector cell in our in vitro system was attempted by studying the effect on cytotoxicity of leucocyte subset depletion.
Methods PATIENTS WITH RECURRENT APHTHOUS ULCERATION
Thirty two patients were studied, each suffering from minor aphthous ulceration, diagnosed according to the criteria of Lehner,'°of recurrent crops of one to five small painful ulcers affecting the non-keratinised oral mucosa and healing within four to 14 days, without scarring or a systemic mucocutaneous disorder. Seventeen of the patients were men and 15 were women, aged from 16 to 56 years (mean 30 7). Seventeen ofthe patients had ulcers at the time of study whilst the remainder were ulcer free (remission), though all patients were experiencing regular bouts of ulceration. All of the patients were haematologically normal and only two were tobacco smokers.
DISEASED CONTROLS
We also investigated as diseased controls six patients with other types of active mouth ulceration, due to trauma (four patients), erythema multiforme (one) and erosive lichen planus (one) with ages ranging from 27 to 63 years (mean age 44-6 years).
HEALTHY CONTROL SUBJECTS
For each aphthous or diseased control patient, an age and sex matched healthy volunteer was studied in the same experiment. COLLECTION 
Results

CHARACTERISATION OF TARGET CELLS
Scanning electron microscopy confirmed that the cultured oral mucosal explants had the ultrastructural features of epithelial cells. The cells formed a well defined monolayer with prominent nuclei. The cells also reacted positively with the rabbit antihuman keratin using the immunoperoxidase method and demontrated well defined positive surface immunofluorescence after i'ncubation with the human pemphigus serum. The control fibroblasts reacted negatively in both these tests.
CYTOXICITY OF BLOOD LEUCOCYTES FROM APHTHOUS PATIENTS AND CONTROL SUBJECTS
The leucocytes from 32 patients with aphthous ulceration were significantly more cytotoxic for oral epithelial cells when compared with leucocytes from healthy control individuals (p<0l001) (Fig 1) . By paired analysis of variance, the difference in cytotoxicity between five aphthous patients and their matched controls was found to be significantly greater than that within each triplicate (p<005).
LEUCOCYTE CYTOTOXICITY AND ACTIVITY OF APHTHOUS ULCERATION
The leucocyte cytotoxicity (/\ CT) values were positive in 31/32 patients and were significantly higher (p<001) for aphthous patients with mouth ulcers at the time of sampling compared with those of patients in remission (Fig 2) .
LEUCOCYTE CYTOTOXICITY IN PATIENTS WITH NON-APHTHOUS MOUTH ULCERS
In the six patients with other types of oral ulceration there were no statistically significant 0-8- differences between their leucocyte cytotoxicity for oral epithelial cells and that mediated by leucocytes from matched healthy control subjects (Fig 3) .
EFFECT OF T CELL DEPLETION ON CYTOTOXICITY
Leucocytes from a group of 10 patients with aphthous ulceration were significantly more cytotoxic for oral epithelial cells than were leucocytes from healthy controls (p<0 01). After leucocyte treatment with the anti Leu-1 monoclonal antibody and complement, to deplete the T cell population, the cytotoxic activities of both these populations were not statistically different (p>0. 1) (Fig 4) . 
EFFECT OF DEPLETION OF NK CELLS ON CYTOTOXICITY
The leucocytes of a further seven patients with aphthous ulceration were more cytotoxic for the epithelial targets than those from healthy controls (p<001). Leucocyte pretreatment with anti Leu-l1 and complement, to deplete the population of NK cells, did not significantly reduce this enhanced cytotoxicity (p>0. 1) (Fig 5) .
Discussion
All of the in vitro cytotoxicity assays described in studies of recurrent aphthous ulceration have disadvantages which limit comparisons with the in vivo situation. Burnett The enhanced in vitro cytotoxicity ofperipheral blood leucocytes from aphthous patients compared with controls was evident both during periods of active ulceration and in remission. The raised cytotoxic activity was, however, more marked when blood was taken from patients in a phase of active ulceration rather than during an ulcer free period. This correlation between cytotoxic activity and exacerbation of the disease has been noted before56 and represents evidence for a primary aetiological role for cell mediated cytotoxicity in the disease process. The cytotoxic activity detected was independent ofthe presence of serum factors, in agreement with the findings of Rogers et al,56 but in contrast with that observed by Burnett and Wray.8 Greenspan et al7 have also studied antibody dependent cellular cytotoxicity in recurrent aphthous ulceration, and found that although there was an increase in antibody dependent cellular cytotoxic activity at the early stage of the disease, there was no increase over control levels at any other stage of the ulcerative process. We, therefore, believe that the serum independent cytotoxicity reported in this paper is likely to be at least as significant as antibody dependent cellular cytotoxic activity in the pathogenesis of aphthous ulceration.
The failure to detect significant differences in the leucocyte cytotoxicity of patients with types of mouth ulceration other than aphthae is not in keeping with the proposal of Burnett and Wray8 that the enhanced in vitro cell mediated cytotoxicity in recurrent aphthous ulceration towards oral epithelial cells is an epiphenomenon secondary to chronic epithelial damage. The fact that recurrent aphthous ulceration patients in remission showed leucocyte cytotoxicity greater than that for patients with active non-specific ulceration lends further support to the theory that enhanced leucocyte cytotoxicity may play a primary role essential to the pathogenesis of aphthae. Dolby'6 showed that the enhanced spontaneous cell mediated cytotoxic effect of peripheral blood leucocytes from recurrent aphthous ulceration patients for oral epithelial cells could be blocked by preincubating the peripheral blood leucocytes with polyclonal antilymphocyte serum. To investigate this finding in more detail in the present study, the leucocyte preparations were selectively depleted of leucocytes bearing the CD-5 antigen (T lymphocytes) and CD-16 antigen (NK and K cells). Pan T cell depletion abrogated the enhanced cytotoxicity exerted by aphthous leucocytes on oral epithelial cells, suggesting that the enhanced 'disease specific' in vitro cytotoxicity seen in patients with minor aphthous ulceration involves mediation of T lymphocytes.
Borst et all7 recently showed that at effector to target cell ratios of greater than 30:1, the relative specificity of cell mediated cytotoxicity is greatly reduced. An increased level of non-specific, natural-killer (NK)-like activity of leucocytes is noted at higher effector to target cell ratios. Nevertheless, the present experiments detected a significant difference in activity between aphthous and control peripheral blood leucocytes towards epithelial target cells which correlated with disease activity.
The observed in vitro cytotoxicity in these experiments is clearly not MHC-restricted, in contrast to the classical MHC dependence of T cell mediated cytotoxicity. This lack of restriction has previously been noted by Rogers et al, 6 who were able to show an in vitro cytotoxic effect of leucocytes from aphthous patients towards both syngeneic and allogeneic target cells. Current knowledge of the cellular immune system, however, has shown that cytotoxic T cells are capable of specific target cell lysis mediated independently of the MHC system, ' 
